An approach is proposed to obtain some exact explicit solutions in terms of elliptic functions to the Novikov-Veselov equationi (NVE[V/(x, y, t)] = 0). An expansion ansatz ? _+ g = 2=o ajfj is used to reduce the NVE to the ordinary differential equation (f')2 R(f), where R(f) is a fourth degree polynomial in f. The well-known solutions of (f)2 = R(f) lead to periodic and solitary wave like solutions ?. Subject to certain conditions containing the parameters of the NVE and of the ansatz (b -+ g the periodic solutions 0 can be used as start solutions to apply the (linear) superposition principle proposed by Khare and Sukhatn-me.
INTRODUCTION
The Novikov-Veselov (NV) equation [1] as a "natural" two-dimensional generalization of the celebrated Korteweg-de Vries (KV) equation [2] has relevance in nonlinear physics (in particular in inverse scattering theory) [3, 4, 5, 6, 7, 8] and mathematics (cf. e.g. [9, 10] ).
As regards to physics, Tagami [3] derived solitary solutions of the NV equation by means of the Hirota method. Cheng [4] investigated the NV equation associated with the spectral problem (#0h&y + u) = 0 in the plane and presented solutions by applying the inverse scattering transform. Using the MIoutard transformation Athorne and Nimmo [5] found solitary (traveling-wave) solutions and localized so called (1, 1)-dromion solutions [11] of the NV equation. Hu and Willox [6, 7] used Backlund transformations and a nonlinear superposition formula for the NV equation to obtain exact solutionis to this equation. In a, recent paper Konopelchenko and Moro [8] have presented an interesting application of the NV equation for the geometrical optics limit of Maxwell equations. For certain nonlinear media they hnave shown that a certain slow variation of the dielectric constant leads to the (dispersionless) NV equation for the refractive index. With regards to matnematics, Taimanov [r9l investigated applications of the (modified) NV equationt to differential geometry of surfaces. Ferapontov [10] used the (stationary) NV [1] we consider the system Vt = 0V-+F3V-+39(uV)+36(V-V), (1) 
4 Vx = WUlx-2y, (4) -TVY = Uly + U2x (5) withl u(x,y,t) u1(X,y, t) + iU2(X,y,t), where u is defined lip to an arbitrary holomorphic fJunction bO = 1 + i02 so that A°1x =P2y, $ =ly (6) Eqs. (4), (5 (-8 ) imply ,-= 9-' and thus lead to sP const. = Co + iCl in eq. (6) . Hence, eq. (7) can be written as
Following an approach outlined previously [12, 13, 19] it seems useful to find elliptic (traveling wave) solutions of the form [20] +3k2 -1-subject to a2 0, 3k2 _ 1 $ 0 (13) with F = v+ 3Co+3kC1.
Thus, the coefficients of the polynomial R(f) are (partly) determined leading to solutions f(z) of eq. (11) . As is well known [21, pp. 4-16] , [22, p. 454 ] f(z) can be expressed in terms of Weierstrass' elliptic function P(z; g2, g3) according to (14) where the primes denote differentiation with respect to f and fo is a simple root of R(f).
The invariants g2,g3 of P(z;92,g3) are related to the coefficients of R(f) by [23, 
f(z) = Jo + 24 -(f)z2 A -0 = 0, R"(fo) < O0 (19) where e1 = 2 3|1 in eq. (18) .
In general, f(z) (according to eq. (14) (15) , (16) .
Periodic solutions (20) for different values of ao and at are shown in fig. 1 . The amplitude of tb decreases for increasing ao, and increases for increasing a1. Evaluating eq. (14) withl coefficients according to (13) (with-i c 0 for simnplicity)
in the same manner we obtain periodic solutions depending on ao, a1 and a2. (17) ; if g3 0 PDC is not fulfilled here). The condition g3 < 0 yields 6ao(1-3k2)+(l+k2)F > 0 and 3k4+2k2-1 6co(1-3k)+2(1+k2)F < 0, respectively. Hence, the PDC is fulfilled automatically and the simple root fo of R(f) is appropriate. fig.) , (22) where n E {2, 4} (n depending on the periodicity of the Jacobian elliptic function and on v) and K(rn), in denote the complete elliptic integral of first kind and the modulus parameter (O < m < 1), respectively, also may be a solution of the NLWEE. The number p is integer (it depends on the NLVEE whether it is even or odd) and the speed tip can be determined by using certain recently established identities involving Ja.cobian elliptic functions [15, 16] . (25) where el > e2 > e3 denote the roots of the equation
Substitution of eq. (25) In eqs. (12) we choose c = 0 for simplicity and thus, we obtain start solutions for superposition according to eq. (30). As an example we consider solutions of the form dn2 for p = 3, further results for cn2, sn2 and according to eqs. (13) fig. 3 . 4 
SUMMARY
For the NV eqtuation we lhave shown that a rather broad set of traveling wave solutions according to eqns. (8) , (10) and subject to the nonlinear ordinary differential equation (11) 
